We analyse the default behaviour of Spanish households immediately before and after the recent financial crisis. Using several waves of the Survey of Household Finances (a tri-annual survey of financial position of Spanish households), we show that younger, poorer and less well educated households are most likely to default. A key contribution is to explain the change in arrears since the onset of the crisis. Using information on credit applications and acceptances we decompose the change in arrears among all households into a contribution from four parts: (i) changes in characteristics; (ii) changes in applications; (iii) changes in acceptances; (iv) changes in arrears among borrowers. We show the last is the most important contribution.
Introduction
The aim of this paper is to explore the borrowing and repayment behaviour of Spanish households since 2002 using household data. The recent international financial crisis has affected a number of developed economies and Spain constitutes a particularly interesting country to study due to the severity of the crisis and its aftermath. During the span of this study, Spain experienced a boom followed by a severe crash ensuing from the sub-prime crisis. Unemployment more than doubled from 2007 to 2009, and households default rates experienced even larger increases in these years. Bernardino and Gutiérrez (2012) and Igan et al. (2014) show household credit in Spain has mirrored these changes in the macroeconomy. Crook (2006) shows that credit to the household sector has expanded more rapidly than in other EU countries in the years prior to the crisis, as Spanish households have become as heavily indebted as households in Northern Europe (see Cecchetti et al., 2011; or Bover et al., 2016) . Default rates on mortgages and consumer loans increased dramatically over this period, and a key aim of this study is to explore the causes of this increase. It will investigate whether the increase was due to changes at the household level in income and unemployment, and whether it was the result of credit being extended to previously excluded households. This paper will use the Survey of Household Finances (EFF), a household level dataset available for four different waves in the period 2002-2011. This survey was commissioned by the Bank of Spain to collect detailed information about the financial position of Spanish households and hence it provides a rich source to study the debt holding and repayment behaviour of a representative sample of Spanish families. Using household data enables us to understand the differences across households in their responses to the crisis. This paper will also discuss the changes in the borrowing and arrears behaviour of Spanish households before and after the financial crisis.
By building on the approach of Grant and Padula (2016) , we will use a decomposition exercise to understand the changes in arrears among Spanish households since 2002 (which rose sharply over the survey period). Christelis et al. (2013) similarly employ a decomposition exercise when looking at differences in asset holding in Europe and the US. Their exercise investigates whether characteristics or coefficients explain these differences. In our decomposition exercise, we will note that between any two years the overall change in arrears in the population can be split into four parts: (i) changes in characteristics; (ii) changes in applications; (iii) changes in acceptances; (iv) changes in arrears among borrowers. We will investigate the relative importance of each in explaining the rise in arrears since 2002. Thus our exercise investigates whether changes in characteristics (such as unemployment and income changes) can explain the increase in arrears during the Great Recession. And since there will be separate regressions for credit applications, for bank acceptances, and for arrears among borrowers, the effect of changes in the coefficients in each of these three regressions can be separately explored. Thus we will be able to investigate whether the rise in arrears was caused by an increase in applications for loans which was accommodated by lenders, or whether it caused by a weakening in lending standards.
We proceed by first describing existing literature and some background information about the Spanish credit market in Section 2 before proceeding with the main part of the paper. Section 3 describes the Survey of Household Finances, the household data set which will be used for the main analysis in the paper. The results are reported in Section 4. In Section 5 we propose a decomposition exercise which we will use to understand the cause of the change in arrears. Our conclusions are reported in Section 6.
Literature review
There is already an extensive literature on household arrears as well as the role of arrears in explaining the Great Recession. For example, Gerlach-Kristen and Lyons (2015) explore the role of 'affordability' and negative equity in explaining mortgage arrears among European households. For Spain, Ampudia et al. (2016) argue that unemployment and low wealth are among the most important determinants of default, while Sánchez-Martínez et al. (2016) find that Spanish households whose family head is female, married or self-employed are at higher risk of missing mortgage payments. More interesting is to explore how changes in characteristics explains the crisis. For example, Foote et al. (2009) and Elul et al. (2010) argue that unemployment and unexpected falls in income have driven the increase in default among US households. Similarly Blanco and Gimeno (2012) have argued that changes in unemployment explain the surge in Spanish household default between 2007 and 2009. Not all papers have attributed the increase in arrears to changes in households characteristics. Much of the US literature has focused on the expansion of credit prior to the crisis. Mian and Sufi (2009) , Demyanyk and Van Hemert (2011) and Mayer et al. (2009) argue that the records of US lenders show that there was a deterioration of lending standards which precipitated the sub-prime crisis, which Keys et al. (2010) attributed to the reduced incentive to screen applicants which arose with the securitization of mortgage lending in the US market. Similarly, both Crook (2006) and Duygan and Grant (2009) , in cross-European studies, showed there had been a large increase in borrowing by Spanish households in the years prior to the crisis. Using lending records supplied by a Spanish real estate company, Akin et al. (2014) and Díaz-Serrano (2015) showed there was softening of lending standards in the Spanish market, while Maddaloni and Peydró (2011) reach a similar conclusion (especially for mortgage loans) analysing the Bank Lending Survey, a quarterly survey of Euro area banks on their lending practises for 2002-2008. This review of the literature suggests two different explanations of the rise in arrears during the crisis. In the first, the rise in arrears is the concomitant consequence of the deterioration in labour market conditions; while in the second, the increase in arrears is the consequence of the increase in lending to households hitherto excluded from borrowing due to low income and poor credit scores. While these are the two most popular explanations of the rise in arrears during the Great Recession, two other rarer arguments have also been suggested in the literature on US households. Dell'Arricia et al. 2012) , by looking at the pool of mortgage applicants, argue there was an increase in credit demand which was at least as important as changes in lending policy in the US. While Guiso et al. (2013) argue that survey evidence suggests that American households became more willing to default regardless of their circumstances during the sub-prime crisis.
The Spanish credit market
This study covers the period 2002-2011, the years immediately prior to and following the outbreak of the 2008 financial crisis. This crisis had severe effects on the Spanish financial sector and the Spanish economy, with important consequences for the household sector. Spanish households typically hold 25-year or 30-year variable rate repayment mortgages (which move with the Eurozone interest rate), and this has not changed over the crisis years. Bernardino and Martín de Vidales (2014) discuss how in the years preceding the crisis there was a rapid expansion in credit to the household sector, which they associated with the liberalisation of the regulation of savings banks which started in 1990. However, these organisations were newly regulated following the crisis when it became apparent that many savings banks were undercapitalized. Fig. 1a provides information on the household default rate for the mortgage (housing) loans and for consumer (non-housing) loans. Campbell and Cocco (2015) , in a US context, show that households are likely to default on their mortgage when they have little or no equity in the property (which will be during the first few years of the mortgage agreement). Schwartz and Torous (1993) provide evidence that mortgage defaults among US households peak within 16 quarters of the initiation of the loan (the household would have entered arrears considerably earlier). The most important constituents of consumer loans among Spanish households are "unsecured personal loans", "credit lines" and "credit cards". The first is an agreed loan with an agreed repayment plan, typically over a period of up to three years; the second is an agreed borrowing limit, which is repayable on demand; while credit cards debt is typically repayable over several months when making minimum repayments. Saurina (2009) , classifying loans to the Spanish household sector by their riskiness, shows mortgages are the least risky loan type (especially those with a loan-to-value ratio below 80 percent), while credit cards and credit lines are the most risky. The figure shows that the default rate on consumer loans is considerably higher than on mortgages, but that the default rate for both mortgages (solid line) and consumer loans (dashed line) increased during 2007 and 2008, which plateaued between 2009 and 2011 , before again increasing in the following years. Fig. 1b shows a sharp increase in mortgage disclosures rates during the survey period, while the Instituto Nacional de Estadística report a several-fold increase in individual insolvency procedures since 2004.
In the rest of the paper we will explore this increase in household default, and assess how household arrears differs between household types. We will also investigate the extent to which the overall change in arrears that can be attributed to changes in credit applications and/or credit acceptances (as well as exploring other factors that may have contributed to changes in arrears). This will enable us to assess by how much more the increase in arrears would have been if there had not been change in the supply and/or the demand for credit.
Data
The data used in this paper is taken from the Survey of Household Finances (EFF) developed by the Bank of Spain. This is a survey of Spanish households which is collected every three years start- ing in 2002 (e.g. we have data for 2002, 2005, 2008 and 2011) . The survey collects detailed information on the financial position and financial decisions adopted by a representative sample of Spanish households as well as questions about the composition, income, housing and labour market participation of household members. In the design of the survey, richer households were over-represented in order to collect information on a variety of assets which are mainly held by wealthy households. 1 We restrict attention to households whose head is between 30 and 75 years old and exclude those households with multiple unrelated adults (where we define the household head as the main earner). After making these selections, there are over 4000 households included in each year of the analysis.
Household-related variables are obtained using several questions asked to the household respondent. We utilize variables containing information on the level of education, marital status, house ownership, labour market status, age and the number of Rubin, 1987) and weights are used.
children living in the house. We also include variables containing information on household income (adjusted by the monthly consumer price index from Instituto Nacional de Estadística).
The main focus of the paper will be to exploit questions on debt holding. The first key variable is the dummy "apply" for whether the household applied for a loan during the last two years (or was discouraged from doing so because they believed they would have been rejected). The survey also allows us to construct the dummy "accept" which takes the value one if the application for credit was accepted and zero if it was rejected (where discouraged households are included with the rejected households). Lastly, households report whether they were unable to pay as scheduled any of their debt payments in the last year, for which we again construct a dummy called "arrears".
The question on arrears covers a wide-range of different outcomes, since, at one extreme, the household may be facing court action for the recovery of the debt (or the household may be filing for bankruptcy because it is unable to pay), while the other extreme, it may have been a few days late on a single payment and otherwise have an exemplary repayment record. Moreover, the questions on applications and acceptances, unfortunately, covers a different time period than the question on arrears since the question on applications refers to the last two years, while arrears are reported during the last year. Table 1 provides summary statistics for each wave of the survey for the variables included in the analysis and for the full sample of households (including those households who do not borrow) where these calculations, and the regressions, use all five imputations (see Rubin, 1987 , for a discussion of multiple imputation). The table shows that average annual real household income (measured in thousands) fell over the survey period. 
Regression results
An important aim of the paper is to investigate how the repayment behaviour of Spanish households has changed since the onset of the recent financial crisis, and to provide some insight as to what has caused this change. This requires not only studying arrears, but also households' application behaviour, and the lending behaviour of credit institutions. We will investigate the determinants of whether the household applied for a loan; whether their loan application was accepted; and whether they repaid the debts on schedule or entered arrears. Fundamentally, we wish to understand how arrears changed over time. Consequently, we perform separate logit estimations for each wave of the data which enables us to understand how the household credit market differs over time, and particularly how it differs before and after the financial crisis. As explanatory variables, we include a set of household characteristics including: dummies for different age strata of the household, gender of the head, whether the household is headed by a couple, dummies for level of income (separated into six roughly equally sized groups), whether the household head has a university degree, number of children living in the house, a dummy for house ownership and three different dummies to indicate whether the head is self-employed, retired or unemployed (employed households are the left-out group). 2 4.1. The rate of arrears Table 2 reports results for arrears over the last year for each wave of the survey. The regressions in the columns 2-5 include all households (where, clearly, non-borrowers will not report arrears). The results for the 2002 wave (the second column in Table 2) show that each age group is significantly different from the left-out group (households between 70 and 74). However, the LR test for the different age dummies shows that differences between the different age-groups is not statistically significant (see Meng and Rubin, Standard errors in parentheses. Columns 2-5 estimate a logit regression model of whether the reported arrears during the last year using the whole sample of households. Columns 6-9 estimate a logit regression model of whether the reported arrears during the last year using the sample of households who have a loan. Reference age: 70-75. Reference income: less than 15,000 real euros. Likelihood ratio (LR) test files report p-value of the joint significance test of the dummies, following Meng and Rubin (1992) . * p < 0.1. ** p < 0.05. *** p < 0.01.
1992, for a discussion of the LR test). University educated households are also more likely to repay, while the number of children increases the incidence of arrears. Households with a male head are less likely to be in arrears than households with a female head while unemployed households are significantly more likely to be in arrears. However, couple is not significant in the 2002 wave. As could be expected, high income households are more likely to repay on schedule than middle income households, who in turn are more likely to repay than low income households; a joint significance test rejects that these income-dummies are all equal. Owning a house reduces arrears.
The results are similar in the remaining three waves. The effect of a university education, of being unemployed and of children remain significant; however, male is only significant in the 2008 wave. The effect of being self-employed gets larger over time, and is significant in the last two waves of the survey. Similarly, the coefficient on couple has changed sign, and in the last wave, has become significant. The effect of the age dummies remains significant in the later waves. The slope effect of age, however, is now bigger since the coefficients on the age-dummies are larger. Moreover, unlike in 2002, the LR test which tests whether the coefficients are different (at the bottom of the table) is now significant in the 2005, 2008 and 2011 waves of the survey. The income coefficients are also significant in these waves (except for the lower income groups in the last two waves); the joint-test again rejects that all the coefficients are the same.
Columns 6-9 of Table 2 looks at the repayment behaviour of borrowers. 3 The results for the sub-sample of borrowers are mostly The two left-hand figures report the predicted probability of the household entering arrears during the last year using the whole sample, while the two right-hand figures report the predicted probability of the household entering arrears during the last year where the sample is restricted to households who borrow. Predicted values obtained from logit estimations (Table 2) applied to a reference household: headed by a man, 45-49 years old that lives in couple, house owner employed, house owner, no children and total household income sums up between 15,000 and 25,000 euros (in 2010 real terms) per year. similar to the results for the whole sample. They show that university education consistently reduces arrears, but the number of children raises arrears. In the sample of borrowers, age is not significant in any wave (the LR test never rejects the null that all age-groups default at the same rate); this finding differs from the regressions using the whole sample. In contrast the effect of income in the regressions is now stronger, since there is a larger difference between the lowest income and highest income households in their repayment behaviour. Similarly unemployed households are significantly less likely to repay, and the effect is slightly stronger.
The results for age and income are also shown in Fig. 2 . It plots how arrears changes as income changes (in the top panel) and as age changes (in the bottom panel), holding other variables at their median value. 4 The top-left panel plots the rate of arrears for six different income groups. It shows that in each survey year, the rate of arrears was higher for low-income groups and lower for higher income groups. It also shows that arrears tended to be lower in the 2002 wave of the survey than in later waves, with the increase in arrears mostly being greater for lower income groups. The bottomleft panel looks at arrears among different age-groups. It shows that the rate of arrears is highest among younger households, but lower among older households. The figure also shows that arrears at younger ages increased between 2002 and 2005, and increased again between 2008 and 2011. This results in the age-profile being much steeper at the end of the sample period than at the beginning.
population, and the estimates on the population of borrowers, e.g., between the estimates in columns 2-5 and columns 6-9. 4 The median values are taken by pooling all waves of the survey together. The resulting representative household is aged 45-49, has no children, is headed by a couple and the head is an employed man. Total household income is between 15,000 and 25,000 euros per year (in 2010 real terms).
The two right hand panels show arrears among borrowers. The top panel shows how arrears falls with income. It shows the differences between low income and high income households are even sharper than the in the panel on the left which includes all households. The bottom-right panel of Fig. 2 looks at age, and shows that there seems to be no clear pattern to the age-profile of arrears. This is in contrast to the bottom-left panel where there is a clear ageprofile to arrears for 2005-2011. However, for households below 60, the rate of arrears increased steadily between waves at a similar amount for each age-group (the pattern is less clear-cut for older households). Table 2 showed there are some differences between arrears among borrowers and arrears in the whole population. This suggests that whether a credit application is made and accepted might have a role in explaining arrears among the whole population of Spanish households. Furthermore, changes in arrears over time may be partly explained by changes in the pool of borrowers. The first four columns of Table 3 report the determinants of loan applicants, where the left-hand-side variable is a dummy for whether the household reports that they applied for a loan during the last two years. For the most part, the results show there have been few changes in the effect of these variables over time. The results show that coupled households are significantly more likely to apply for a loan than single households; a university education reduces the demand for loans; home-owners are more likely to apply; while having children increases the demand for loans. These results help to explain the rate of arrears among university graduates: the first four columns of Table 2 showed graduates are less likely to be in arrears, while here we have shown that these households are less likely to want a loan. Similarly, children raise the demand for loans and increase the rate of arrears. However, couples do not have higher arrears even though they have higher credit demand. The observed effect of male on applications is consistent with their arrears in Table 2 since the two waves where males had lower arrears are also the two waves in which they are less likely to apply for a loan. The effect of age is strongly significant; younger agegroups are more likely to apply for credit (the LR test reported at the bottom of the table shows that the differences across age-groups are statistically significant). The results for unemployment are not significant. This shows the high rate of arrears we found earlier is not due to their high demand for loans since unemployed households are no more likely to apply for a loan than other types of household.
Applications and acceptances
The last four columns in Table 3 look at whether the credit application was accepted or rejected by the lender (e.g. whether the applicant is credit constrained) in each wave of the survey. The regression runs a Logit regression model where the left-hand side variable is a dummy variable for whether the loan is accepted, and the regression is run using the sample of applicant households. The estimated coefficients on the age-dummies suggest a hump shape to credit constraints: middle-aged households are more likely to be accepted than either the youngest or the oldest households (the left-out group is the 70-74 group, and the largest coefficient is always for households in their fifties). This is slightly surprising since we found that the oldest households have the lowest rate of arrears. Couple is positive and significant in all but the first wave, while the number of children is significant only in 2008, even though Table 2 suggests children increase arrears. Similarly university educated are just as likely to be refused credit as other households despite their lower arrears.
The table suggests that there are some differences across income groups in the acceptance rate on loans. Middle and high income households seem to be more likely to have their application for credit accepted than low income households (although the LR test does not reject the null in the 2002 wave). This is consistent with the fact our results showed these households are the least likely to enter arrears. Similarly, except in 2002, unemployed households are more likely to be refused credit; Table 2 shows these households are significantly more likely to be in arrears. Fig. 3 plots the prediction of the level of applications and acceptances for a representative household through the four waves considered in this study (taken, as before, at the median). We consider two explanatory variables: age and income. The figure suggests that younger households are more likely to apply for credit than older households. The figure also suggests that applications among younger households (below 60) are noticeably lower in 2002 than in later years, and that applications from households over 50 peaked in 2005, before falling back in the last two waves. We found that differences between age-groups in their rejection rates by lenders was not significant, but the figure suggests there may be a slight increase in rejection at the oldest ages. The figure more clearly suggests, however, there was a decline in acceptance rates in the 2011 wave, particularly concentrated among the oldest households. The final picture for the last wave seems paradoxical: those households (the oldest households) with the best propensity to repay in Table 2 are the ones who became more rationed in the loan market.
When we look at the estimate of applicants for different income groups, we observe that in 2002 there were significantly fewer households applying for loans at every income level, with application rates continuing to drift upwards for higher income groups in 2008 before falling slightly in 2011. The figure also shows that acceptance rates were higher for higher income groups. Moreover, acceptance rates fell dramatically for lower income households in the 2008 and 2011 waves.
Explaining the change in arrears
The regression results in Table 2 shows which factors affect arrears in each year. While the results for unemployment and income seem plausible and intuitive, other results, such as the effect of male households, are surprising. However, the observed pattern of arrears might be because, for instance, low income or unemployed households do not have credit, and hence can not thus enter arrears. The results also show that the effect of some of the variables seems to have changed over the sample period. Earlier, in Table 1 , we found that the rate of arrears increased during the financial crisis, and we also found that there was an increase in the proportion of households that were credit constrained. We would like to understand how changes in borrower and in lender behaviour has contributed to the change in arrears during the years before and after the crisis. Recall that for a household to enter arrears it must first apply for a loan; it must then have the loan application accepted; and then it must fail to repay the loan when required to do so. A change in the arrears behaviour of a household with some given characteristics (we will denote the set of characteristics as X) could be the consequence of a change in any of these three things. It would be useful to disentangle these three different possible explanations for the results we observe. Figs. 2 and 3 provided some indication of the effect of age and income on arrears; in this section we will explore the role of age, income, and other characteristics in explaining arrears in more detail.
Design of the decomposition exercise
Let D i denote a dummy for whether household i repays its debts on schedule (it takes the value one if the household is in arrears and zero otherwise). Similarly, let A i denote a dummy variable that takes the value one of the household has applied for a loan (and zero otherwise), and let C i be a dummy that takes the value one if the household's application for credit was accepted (and zero otherwise). In each wave t (where we have separate estimates in 2002, 2005, 2008 and 2011) we can estimate the probability of arrears of household i, given characteristics X i as Pr t (D i = 1|X i ). And we can compare how the arrears behaviour of households differs in different waves. Note, however, we can only observe a household in arrears if it borrows, that is if A i = 1 and C i = 1, hence we can make the following decomposition
where each of the probabilities has already been estimated and is reported in Tables 2 and 3 . Using the coefficients reported in Tables 2 and 3 and using Eq. (1), we can compute the probability of arrears for each household in the sample, given their characteristics. We can then calculate the arrears rate in the whole population in wave t by taking the weighted average of each individual household probability of arrears in that wave. Consequently we can investigate how the arrears rate has changed over time.
Of fundamental interest, however, is to understand what has caused the change in arrears rates over time. First note that the arrears rate between two periods can change because the distribution of underlying household characteristics has changed. To calculate how changes in characteristics affect arrears between two waves we can take the household characteristics for wave t + 1 but use the estimated probability function for wave t (where, slightly abusing notation, we write this as Pr t (D|X t+1 )). Arrears can also change because the composition of borrowers has changed. Using Eq. (1), we can decompose the overall change in the arrears rate between two periods for a household with characteristics X, to changes in the arrears behaviour of borrowers, to changes in acceptance behaviour of lenders, and to changes in application behaviour of households between those waves. Eq. (1) has written the probability of arrears in wave t as Pr t (D|A = 1, C = 1, X t ) · Pr t (C|A = 1, X t ) · Pr t (A|X t ). This formulation uses the estimates for application, acceptance and borrower behaviour (or arrears behaviour of borrowers) for wave t that have already been estimated. A measure of the effect of changes in application behaviour of households can be obtained by using the period t + 1 estimated application regression but with the period t characteristics. That is, to investigate how changes in applications affects the overall level of arrears we can calculate Pr t (D|A = 1, C = 1, X t ) · Pr t (C|A = 1, X t ) · Pr t+1 (A|X t ) and see how the estimated arrears rate changes when Pr t (A|X t ) is replaced by Pr t+1 (A|X t ). Similarly, we can investigate the effect of changes in lenders' acceptance behaviour and of the repayment behaviour of borrowers by, in turn, using the next period estimate for lenders' acceptance behaviour Pr t+1 (C|A = 1, X t ), and arrears among borrowers Pr t+1 (D|A = 1, C = 1, X t ). Results from this thought experiment are reported in the next section.
Results of the decomposition exercise

All sample
The top row of Table 4 reports the predicted arrears rate in each wave of the data (compiled as the weighted sum of each household's predicted arrears rate using the logit estimates in Tables 2 and 3 ). The table shows that predicted arrears fell from 9.3% to 8.3% between 2002 and 2005, before increasing to 9.5% in Fig. 3 . The rate of applications and acceptances by income and age. Note: The two left-hand figures report the predicted probability of the household applying for a loan during the last two years, while the two right-hand figures report the predicted probability that the loan application is accepted rather than rejected. Predicted values obtained from logit estimations (Table 3) applied to a reference household: headed by a man, 45-49 years old that lives in couple, employed, house owner, no children and total household income sums up between 15,000 and 25,000 euros (in 2010 real terms) per year. 
Notes:
The first row calculates the predicted probability of default D using the weighted sum of each household's predicted default (using the logit regressions for each wave) over the observations with characteristics X in wave t. In the second row, the probability of default is calculated by using the probability of default for wave t but the observations from wave t + 1. The remaining rows report the effect on default holding the characteristics fixed for wave t but using: (i) the probability applying for a loan A in wave t + 1; (ii) and additionally the probability of receiving credit C in wave t + 1; and (iii) and additionally the probability of default given credit in wave t + 1.
2008 and more sharply to 11.1% in 2011. This pattern closely mirrors the raw data in Table 1 . The second row of Table 2 had shown that both income and unemployment are significant when explaining which households enter arrears. This is consistent with the results reported in Ampudia et al. (2016) . However, the results in Table 4 show that changes in characteristics (of which income and unemployment are important components) had little effect on the change in arrears between waves. This is true even between the last two waves of the survey despite the fact that the economic crisis resulted in larger unemployment and lower income per capita in Spain in 2011 compared to 2008 (the 2008 survey was mostly undertaken just prior to the onset of the crisis in Spain). This result contradicts Blanco and Gimeno (2012) who argued that changes in unemployment explain the increase in default. During this period, this result suggests that additional insights can be gained exploring the change in behaviour rather than the change in characteristics. The next three rows of Table 4 separate the change in the level of arrears into a change in the rate of applications; a change in the rate of acceptances; and a change in the rate of arrears among borrowers where we will hold characteristics at their current level.
The table shows that using the 2005 coefficient estimates for application behaviour of households, but the 2002 characteristics, would have results in an increase in arrears rates from 9.3% to 10.6% (this is shown by the third row of the results for 2002). Using the 2005 estimates of both applications and acceptances (the fourth row) would have reduced this rate very slightly to 10.5%. The two rows of the decomposition exercise suggest that there was an increase in the proportion of households borrowing, and that the decline in the arrears rate between 2002 and 2005 was despite the expansion in borrowing. The last row additionally investigates Notes: For each sub-sample, the first row calculates the predicted probability of default D using the weighted sum of each household's predicted default (using the logit regressions for each wave) over the observations with characteristics X in wave t. The remaining rows report the effect on default holding the characteristics fixed for wave t but using: (i) the probability applying for a loan A in wave t + 1; (ii) and additionally the probability of receiving credit C in wave t + 1; and (iii) and additionally the probability of default given credit in wave t + 1.
the effect of changes in the arrears among borrowers (using the 2002 characteristics), which shows that the arrears rate would have fallen to 8.1%. The results in this column shows that between 2002 and 2005 the increase in borrowing was countered by a much larger fall in the arrears rate among borrowers, and this change in borrower behaviour is the major explanation for the fall in arrears in the whole population. We found that nearly a quarter of the increase in arrears between 2005 and 2008 can be explained by changes in household characteristics. However, the second column of Table 4 shows that changes in applications and changes in acceptances (e.g. using the 2008 logit estimates but the 2005 characteristics) together would have reduced the arrears rate from 8.3% to 7.4% as credit conditions slightly tightened. It shows that a great deal of the change in arrears in the top row of the table can be explained by a rebound in the arrears among of borrowers (the bottom row) between 2005 and 2008. However, the full change in arrears requires a change in both characteristics and in the repayment behaviour of borrowers.
The top row of Table 4 shows how arrears increased from 9.5% to 11.1% between 2008 and 2011. The surge in arrears between these two years can partly be explained by an increase in credit applications, which would have raised arrears to 9.9%. However, the fourth row shows lenders reduced the availability of credit, which slightly reduced the default rate. 5 The most substantial contribution to the increase in default in the top row of the table between 2008 and 2011, however, was due to changes in the arrears behaviour of borrowers (shown by the bottom row of the 2008 column). 6 Overall, the table suggests that changes in the repayment behaviour of borrowers (rather than changes in the pool of borrowers) are the most important explanation for the changes in arrears over the period between 2002 and 2011. Nevertheless, changes in characteristics are also a necessary part of the explanation.
Age
In Table 5 we investigate the differences in arrears across agegroups. The table reports results for each of the 5-year age groups that have been used in the analysis (except that we have merged to two oldest age-groups as there are relatively fewer older households). For each group (for example households between 30 and 34 years old) we have calculated their predicted level of arrears given their other characteristics. The general pattern shows that, on the whole, older households have lower rates of arrears than younger households. For example, in 2002, although arrears are highest among households aged 40-44 (at 15.1%), the pattern otherwise shows that the rate of arrears fell from 12.2% for households Notes: For each sub-sample, the first row calculates the predicted probability of default D using the weighted sum of each household's predicted default (using the logit regressions for each wave) over the observations with characteristics X in wave t. The remaining rows report the effect on default holding the characteristics fixed for wave t but using: (i) the probability applying for a loan A in wave t + 1; (ii) and additionally the probability of receiving credit C in wave t + 1; and (iii) and additionally the probability of default given credit in wave t + 1.
aged 30-34 to 4.8% for households aged 65-75 when investigating differences across age groups. Three of the four age-groups under 50 saw a slight increase in arrears between 2002 and 2005. In contrast, all household agegroups over 50 decreased their rates of arrears, even though their rates were already lower in 2002. For the youngest age-group aged 30-34 years old, although there was an increase in applications (the second row shows applications increased arrears to 12.5%), there was also a reduction in acceptances (the third row shows arrears falling to 12.3%), hence a small increase in their incidence of borrowing. However, they sharply reduced their level of arrears conditional on getting a loan; the fourth row shows arrears falling to 11.2%. Moving from the bottom row of the 2002 column to the top row of the 2005 column shows the effect of changes in characteristics between these two waves, showing characteristics increased arrears from 11.2% to 13.4%. Thus the much larger countervailing effect of changes in characteristics meant that overall these households increased their level of arrears. The other age-groups all saw a slight increase in arrears due to an increase in applications between 2002 and 2005 (shown by the difference between the first and the second row in each case) which was mostly accommodated by lenders (the changes in acceptances had little effect on arrears since there is little difference between the second and third row for 2002). They also all saw an improvement in the repayment behaviour of borrowers as the bottom row of the 2002 column shows a reduction in arrears compared to the third row. As a result the 35-39 and 45-49 age groups saw only modest increases in overall arrears, while the other age-groups saw a reduction in overall arrears; and changes in characteristics are not an important part of the story for these other age-groups (going from the bottom row for 2002 to the top row for 2005 barely changes arrears).
A less clear pattern is observed for the period [2005] [2006] [2007] [2008] . The very youngest and oldest cohorts experienced a modest decline in their arrears, while the other age-groups all saw their rate of arrears increase (where the increase was substantial for the 35-39, 55-59 and 60-64 age-groups). All but the 35-39 age-group saw a reduction in applications and all groups except the 45-49 agegroup saw a reduction in acceptances. Borrowers became less likely to repay between 2005 and 2008 for all age-groups except 30-34, 45-49 and 65-75 households, with particularly large effect for some groups. But changes in characteristics are also important for younger households.
Finally, we analyse the period 2008-2011, in which most groups experienced a surge in their arrears rate. The youngest households (30-34 years old) shows the largest increment, since arrears increased from 11.3% to 20.5%; while all factors contribute to that rise, changes in borrower behaviour (the difference between the third and fourth row) is the most important. A similar pattern is apparent for 50-54 years old households: the large increase in arrears of over 5% can partially be attributed to changes in characteristics, applications and acceptances, but arrears among borrowers makes the largest contribution to this increase. The table shows that 45-49 years old households experience a similar surge in arrears of 2.5%, which is mostly explained by the worsening repayment behaviour of borrower households that more than compensates for the more restrictive lending behaviour of banks. For 60-64 years old households, repayment and application behaviour by households, as opposed to the restrictive granting behaviour by banks, explain most of the increase in the overall arrears rate. The results for 65-75 years old households show the opposite results, as for this age-group the overall level of arrears fell between 2008 and 2011; although applications slightly increased (the second row shows they increased to 3.6%), it is more than cancelled by the better characteristics and repayment behaviour of borrowers as well as the better granting behaviour by banks to result in the decline of their overall rate of arrears. The other group that experienced a decline in arrears is the 35-39 years old age-group; in this case the fall is explained by their better repayment behaviour (the movement from the third to the fourth row) and by the more restrictive granting behaviour by banks (the reduction in arrears by moving from the second to the third row). Notes: For each sub-sample, the first row calculates the predicted probability of default D using the weighted sum of each household's predicted default (using the logit regressions for each wave) over the observations with characteristics X in wave t. The remaining rows report the effect on default holding the characteristics fixed for wave t but using: (i) the probability applying for a loan A in wave t + 1; (ii) and additionally the probability of receiving credit C in wave t + 1; and (iii) and additionally the probability of default given credit in wave t + 1. For all income groups, there was an increase in the application rate (the predicted arrears in the second row increases compared to the top row). While lenders reduced their acceptance rate for the lowest three income groups(shown by the difference between the second and third row), there is a slight increase in the acceptance rate of for the other income groups. All income groups saw a fall in the rate at which actual borrowers fell into arrears between 2002 and 2005 (the move to the bottom row in each sub-table reduces arrears), which explains most of the fall in arrears reported in the top row for each group (e.g. the move from the results for [2002] [2003] [2004] [2005] .
Income
Between 2005 and 2008 the overall rate if arrears fell sharply, from 13.1% to 8.7%, for the lowest income group. This fall in arrears among the poorest households can be explained by the large fall in applications (reducing arrears to 11.3%), in acceptance by lenders (further reducing arrears to 9.2%), and in the repayment of loans by borrowers (reducing arrears to 7.6%). All other income groups saw an increase in the rate of arrears between 2005 and 2008, with especially large increases among middle income groups as households with an income of 25-35,000 euros increased arrears from 7.6% to 11.9%, households with income of 35-45,000 euros increased arrears from 7.2% to 9.8%, while households with income of 45-57,000 euros increased arrears from 4.2% to 8.0%. Changes in application behaviour of households(shown by the change in arrears in the second row) do not explain this increase since the increase in the rate of applications is rather small (and applications actually fell for the 35-45,000 euro group). Similarly, the third row shows that there was also a small reduction in the rate at which applicants received credit. Arrears among borrowers fell for the lowest income group. However, the change in overall arrears for all the other income groups between 2005 and 2008 is mostly attributable to the increase in the rate of arrears among borrowers (shown by the increase in arrears in the bottom row).
Between 2008 and 2011, all except the 25-35,000 euro income group saw an increase in credit applications (the effect on arrears is shown in the second row), and almost all groups saw a substantial in the rate at which credit was granted (shown by the third row). The rate of arrears among actual borrowers, shown by the bottom row, increased sharply for the lowest three income groups, but improved for the three highest income groups. Changes in characteristics (shown by the move from the bottom row of the 2008 column to the top row of the 2011 column) are never a particularly important factor in explaining the changes between 2008 and 2011, although they play some part in the increase in arrears for the lowest income households and the reduction in arrears for the 35-45,000 group. By far the largest part of the explanation of the changes in overall arrears is due to changes in the repayment behaviour of borrowers.
Employment and education
The top four panels of Table 7 investigates four different employment groups: employees, self-employed, unemployed (or households outside employment) and retirees. The pattern of arrears for employees is very similar to the pattern for the whole sample reported in Table 4 . The top row of the sub-table shows that the overall rate of arrears fell between 2002 and 2005, before increasing in 2008 and then, for employed households, increasing again in 2011. As in Table 4 , the fall in arrears between each wave is mainly attributable to the changing arrears behaviour of borrowers (shown by the move from the third and the fourth row of the panel). The unemployed group have much higher rates of arrears in all the waves, but the top row shows this rate fell sharply between 2002 and 2005. The bottom row of the panel shows this is due to a sharp reduction in the rate at which unemployed borrowers entered arrears. Their small increase in arrears between 2005 and 2008 is mainly due to changes in the households' characteristics (the second row shows there was a reduction in applications which would otherwise have reduced arrears). Their small decrease in overall arrears between 2008 and 2011 is due to a reduction in credit acceptances (shown in the third row) and in arrears among borrowers (shown in the fourth row).
Retired households have the lowest rate of arrears among all employment categories, and the top row of this panel shows they steadily reduced their rate of arrears throughout the sample period. The bottom two panels of Table 7 contrast households with a university education with those who did not go to college. The top row shows that university educated households are, in all waves, much less likely to enter arrears. University educated households experienced a decline in arrears from 2002 to 2008, where the increasing tendency to apply for loans (shown in the second row) is more than compensated by an improvement in repayment behaviour among borrowers (shown in the fourth row). In 2011 there was a very small reduction in the rate of applications, and a small increase in the rate of non-payment by borrowers. However, changes over time for college educated households are rather small.
Non-university educated households see larger changes over time: they reduced the rate of arrears from 10.4% to 9.6% in 2005, and increased their arrears to 11.0% in 2008 and then, more substantively to 13.3%, in 2011. The third row of the panel shows that rate of applications increased in 2005 and again in 2011, but fell in 2008, while the third row shows there were also small reductions in the rate of acceptances over time. However, the fourth row shows that most of the changes in the overall rate of arrears in 2005 and 2008 was due to changes in the rate of arrears among borrowers, which fell in 2005, but increased in 2008. In 2011, increases in applications, in arrears among borrowers, and in characteristics all caused similarly large increases in the overall change in arrears among non-college educated households which was only partially counter-balanced by a reduction in credit acceptances by lenders.
Conclusion
This paper contributes to our understanding the arrears behaviour of Spanish households before and after the recent crisis, an issue that has attracted the attention of a number of researchers. Our paper complements the analysis made in other papers that have hitherto used aggregate data or data from lenders' administrative records. We utilise households' self-reported information collected by the Survey of Household Finances provided by the Bank of Spain for the years before and immediately after the recent crisis, and, to the best of our knowledge, this is the first paper to exploit such data. Thus we can not only look at which households are more likely to enter arrears, but also how this has changed over the sample period. Moreover, there is separate information on applications, acceptances and arrears (however, note the different time frame of these questions as applications and acceptances are over the last two years while arrears are during the last year). These questions allow us to distinguish between different explanations for the changes in the level of arrears observed for Spanish households. Our paper conducts a decomposition exercise where it apportions the rise in default to a part caused by changes in applications, a part caused by changes in acceptances, and a part caused by changes in borrower behaviour, as well as a part caused by changes in household characteristics.
The raw results show that the rate of arrears fell between 2002 and 2005, and then rose in 2008 and again in 2011. Blanco and Gimeno (2012) and Ampudia et al. (2016) highlighted the role of unemployment and low wealth in explaining arrears. Our regression results also show that lower income and unemployed households are more likely to enter arrears, as are younger households and households with lower levels of education. However, these effects are apparent in all four waves included in the analysis, and hence in themselves do not explain the changes in the level of arrears during and after the crisis: although we also find that changes in unemployment and income form part of the explanation, they are too small to be able to explain all of the changes that are observed in the data. Thus the results reported in this paper do not provide much support for the argument put forward by Blanco and Gimeno (2012) for Spain (or for Foote et al., 2009, for US households) .
A key contribution of our analysis is the decomposition exercise. The results suggest that the overall rate at which Spanish households enter arrears fell between 2002 and 2005 and that this occurred despite the increase in credit applications which was mostly met by lenders. Similarly, the increase in arrears between 2005 and 2008 happened even though applications fell between these two years. Maddaloni and Peydró (2011) and Díaz-Serrano (2015) both suggested that weakening lending standards were an explanation for the increase in arrears during the crisis (as did Mian and Sufi, 2009, and Demyanyk and Van Hemert, 2011 , for US households). However, the evidence presented here does not support their argument. Dell'Arricia et al. (2012) argue instead that there was an increase in credit demand among American households prior to the sub-prime crisis. However, our study shows that applications fell between 2005 and 2008, the period in which arrears increased. Rather than the change in arrears being driven by either increases in credit demand, or a softening in lending standards, this study shows that changes in the arrears behaviour of households given credit drove these changes. Between 2008 and 2011 there was an increase in the incidence of applications among Spanish households and in arrears among those receiving a loan, which together explain a substantial proportion of the change in arrears between these two years.
These results suggest that changes in the behaviour of actual borrowers is driving the arrears rate of Spanish households, rather than changes in the type of households that borrow. Our findings thus seem to support the claim made by Guiso et al. (2013) for US households; borrowers became more willing to enter arrears regardless of their circumstances. Note that since applications and acceptances fell when arrears increased, we cannot attribute this increase to a change in the composition of borrowers with new borrowers being higher credit risks since our results showed that fewer households were borrowing. Although the decomposition exercise can not explain the reason for the increased willingness to default which Guiso et al. (2013) suggest, we believe it is consistent with a decline in the stigma attached to default over time, and an increase in the sympathy with which the civil courts deal with debtor households.
The overall picture of arrears masks substantial variation in the experience of arrears among different household types. For example, the oldest households in the sample did not see an increase in their rate of arrears, while for some (but not all) of the younger households, the increase in arrears was substantial; middle-income households increased their rate of arrears although the very richest and poorest households did not; while unemployed households have higher rates of arrears, only employed and self-employed households increased the rate at which they entered arrears; university educated households had little change in their rate of arrears, but poorly educated households both had higher arrears, and their rates increased substantially through this period.
For most groups, repayment behaviour among borrowers drove these changes in arrears, although there is some evidence that lenders reduced credit to low income households. However, all but the highest income groups increased their application rate during the crisis, as did middle-aged households. Hence the results highlight a puzzle: why did lenders not react by reducing lending more substantively? Moreover, given that the income and unemployment characteristics are not driving the change in arrears among borrowers, we cannot explain why borrowers did change their behaviour.
Lastly, we make a note of caution. First, we have been investigating arrears, which we earlier noted covers a range of behaviour from being a few days late on a single payment, to facing legal action for the recovery of debt. It may well be true that each incident of arrears has become more serious following the recession. Moreover, throughout the analysis, we only capture whether the household is borrowing and has repaid (the extensive margin) rather than the size of the loans (the intensive margin). This paper highlights that changes in the composition of borrowers is not substantively explaining changes in arrears, hence future research might usefully analyse changes in loan size and its contribution to the debt crisis for Spanish households during the last few years.
